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While science improves our understanding of infection and the
‘miasmas’ hypothesis has been ruled out by the discovery of
bacteria, fungi and viruses, the way these are transmitted from
human to human has been recently debated. The idea that
respiratory infections such as SARS or influenza are only
acquired in an airborne manner has been recently criticized
[1]. The available evidence suggests that all routes of trans-
mission (droplet, aerosol and contact) have a role to play. In
fact, in many studies in hospitals, the main confounding factors,
such as compliance with hand washing, length of stay of
contagious patients, duration of contact between na€ıve and
contagious individuals, number of infectious index patients,
healthcare worker (HCW) workflow, number of procedures,
immune status and many others, are not taken into account.
Recent investigation of a Clostridium dificile colitis outbreak
showed the potential for airborne dispersal of Clostridium
dificile spores from symptomatic patients, raising the possible
airborne transmission of Clostridium dificile [2]. The virulence of
the pathogen is likely to be involved and transmission of
community-acquired MRSA is likely to be different from
hospital-acquired MRSA, indicating that prevention strategies
should be adapted [3]. Finally, little is known about transmis-
sion of infectious diseases; most of our knowledge is based on
‘evidence’ and old demonstrations and is a matter of debate.
Firstly, one may suggest that contagion might be dependent
on the duration and the number of exposures of na€ıve persons to
contagious ones. These contact patterns have for a long time
relied on interviews and surveys that are biased. In this issue of
CMI Barrat et al. [4] review the use of wearable sensors in
describing contact patterns between individuals in different
situations such as conferences, hospitals, schools and museums.
These data, overlaid with epidemiological, microbiological and/
or genetic information, would allow a better understanding of
how an infectious agent could be transmitted from person to
person. Infectious disease surveillance systems have for a long
time relied on mandatory notifications and laboratory and/or
general practitioner-based reporting. Although these systems
have advanced the surveillance and understanding of the spread
of communicable disease, they have relied on healthcare system
accessibility, and as for flu, most patients with influenza-like
illness do not see a doctor. The use of innovative information
technology, such as the Web-based participatory surveillance
reported in Paolotti et al. [5], is likely to improve our knowledge
on the dynamics of epidemics.
Despite the fact that hand-washing is universally recognized
as fundamental to the prevention of cross-contamination and
hospital-acquired infection, observance of such a simple practice
is dramatically low. In most studies compliance with hand-wash-
ing is below 30%. In recent years new technologies such as
hand-wash counters, sensors, RFID technology and videos, [6],
all linked to informatics servers by a wireless network, have
shown their capacity to improve the level of hand-washing
compliance. These have been nicely reviewed in Marra et al. [7].
However, it is now critically important to understand the
reasons for this lack of compliance. There are likely to be many
factors that explain these bad practices, such as HCW behaviour
and knowledge of contagion, the location of disposal units, the
HCW workflow, the period of the day and patient co-morbidity.
The current audit system recommended by the World Health
Organisation is direct observation, with all its bias [8]. In their
recent review, Erasmus claimed that ‘there is a great need for a
standardizedmeasuring instrument andstandardizedreporting’ [9].
Medihandtrace, reported in Boudjema’s [10] article, is a tool that
would replace direct observational monitoring. This RFID-based
tracking system allows recording of the different hand-washing
steps, but not only this, it also allows recording of HCWworkflow,
and compliance by room, byHCWandby typeof patient (severity),
and, as the monitoring works 24 h a day all year long, it allows
recording of many variables and the impact of intervention.
Despite many efforts to understand contagion, we are
forced to recognize that we are far from the truth. New
technologies, hopefully, will allow us to improve our knowl-
edge on transmission of infectious diseases and help us to
enhance compliance with basic hygiene practices.
Transparency Declaration
Philippe Brouqui is a part of the MediHandTrace consortium
and makes the design of the study reported in reference N10.
ª2013 The Author
Clinical Microbiology and Infection ª2013 European Society of Clinical Microbiology and Infectious Diseases
EDITORIAL 10.1111/1469-0691.12467
References
1. Brankston G, Gitterman L, Hirji Z, Lemieux C, Gardam M. Transmis-
sion of influenza A in human beings. Lancet Infect Dis 2007; 7: 257–265.
2. Best EL, Fawley WN, Parnell P, Wilcox MH. The potential for airborne
dispersal of Clostridium difficile from symptomatic patients. Clin Infect
Dis 2010; 50: 1450–1457.
3. Miller LG, Diep BA. Clinical practice: colonization, fomites, and
virulence: rethinking the pathogenesis of community-associated meth-
icillin-resistant Staphylococcus aureus infection. Clin Infect Dis 2008; 46:
752–760.
4. Barrat A, Cattuto C, Tozzi AE, Vanhems P, Voirin N. Measuring
contact patterns with wearable sensors: methods, data characteristics
and applications to data-driven simulations of infectious diseases. Clin
Microbiol Infect 2014; 20: 10–16.
5. Paolotti D, Carnahan A, Colizza V et al. Web-based participatory
surveillance of infectious diseases: the Influenzanet participatory
surveillance experience. Clin Microbiol Infect 2014; 20: 17–21.
6. Armellino D, Hussain E, Schilling ME et al. Using high-technology to
enforce low-technology safety measures: the use of third-party remote
video auditing and real-time feedback in healthcare. Clin Infect Dis 2012;
54: 1–7.
7. Marra AR, Edmond MB. New technologies to monitor healhcare
worker hand hygiene. Clin Microbiol Infect 2014; 20: 29–33.
8. Sax H, Allegranzi B, Uckay I, Larson E, Boyce J, Pittet D. ‘My five
moments for hand hygiene’: a user-centred design approach to
understand, train, monitor and report hand hygiene. J Hosp Infect
2007; 67: 9–21.
9. Erasmus V, Daha TJ, Brug H et al. Systematic review of studies on
compliance with hand hygiene guidelines in hospital care. Infect Control
Hosp Epidemiol 2010; 31: 283–294.
10. Boudjema S, Dufour JC, Aladro AS, Desquerres I, Brouqui P.
MediHandTrace: a tool for measuring and understanding hand
hygiene adherence. Clin Microbiol Infect 2014; 20: 22–28.
ª2013 The Author
Clinical Microbiology and Infection ª2013 European Society of Clinical Microbiology and Infectious Diseases, CMI, 20, 8–9
CMI 9
